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Optimum Capacity of Retention Basin for Treating Nonpoint
Pollutants and Its Removal Efficiency in Industrial Complex Areas
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;. Abstract ::

The Construction of industrial complex areas means the increase of imperviousness rate
and the increase of nonpoint pollutant emissions during a rainfall. Generally the retention
basin can become the alternative for removing and controling these nonpoint pollutants.
Recently Ministry of Environment are trying to change the purpose of retention basins
from flooding control to nonpoint pollutant control. In order to propel the stormwater
management program, administration plan of stormwater management is enacted in Spring,
2005. Hereafter, in a newly developing area, the best management practices should be
established to control the nonpoint pollutant. Landuses of the research area are classified
to the categories of the 1st manufacturing industry, metal industry, fiber and chemical
product manufacturing industry, etc. Therefore, this research was performed to understand
washed-off characteristics of stormwater and to suggest the controling method of nonpoint
pollutants.

The optimum capacity of the retention basin can be determined by analyzing the
relationships among data of rainfall, runoff, washed-off pollutants from the areas.

The rainfall analysis using the data of normal year, recent 2, 5 and 10 years shows that
the 80% rainfall frequency was occurred on 10mm accumulated rainfall, but which is not
considered the first flush effect. However, by considering the first flush effect, the
appropriate treatment capacity of rainfall can be decreased to 4-5mm accumulated rainfall.
Using the criteria, the optimum capacity of retention basin is determined to 12,000m® in
the research area. The washed-off nonpoint pollutant loading from the areas have beeb
calculated to 435ton/yr for TSS, 238ton/yr for COD, 8,518kg/yr for TKN and 1,816kg/yr
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for TP. The mass of 78.3ton/yr for TSS, 20.4ton/yr for BOD, 128.6ton/yr for COD,
4 .6ton/yr for TKN and 980kg/yr for TP can be reduced by constructing the retention
basin. The sediment accumulation rate is also calculated by 6.53kg/m®-hr.

Keywords: First Flush, Industrial Landuse, Nonpoint Sources, Retention Basin, Stormwater

8 X

AEA =S 2ZEY] S7HE Auishy, vl v edEdo] Al EEA gk ol
Aol

HAeAEAe] A 9 Ae AdAE AFA 1A So] digle] & & o7l A AR E &

228G $FAFEE NFAoIGEA AYg AFER HeS ek vk 20059 %] HH oA

e wiete] MAIStE o ®EN, S Ayt XA v eAdEL B E fle HA At

T3l 2 Aot 2 AFA G EXo] g2 AIwkA] A oE A 13 Az W S5, A

9 sPsAlE A2y 50 dFel FE olFa vk AbdwA 24 A FAlel e v

2 Ralge ST mEba 2 A ARdaA| oA o] v edEd A 9 A7hE flske] A
r

Y

18 AFA % A A

tPoab 2 b o oo o

109y, HT 293t 9 5dRte A ARE S A Ay 2] Aednd
aHEA oS A9 AN 80% oo gl ik AA A 10mmE YERsth 27173
Ads aelste] A S AR 7S 4-5mm ARo]2 AP EQlow, Aol A e A AF

2
A g HeS 1EEte] 12,000m’ e AFEUT ATA A A7 HEEE vHedEd
9] oF& TSS7} 435ton/yr, COD7} 238ton/yr, TKN®] 8,518kg/yr 181 TP7} 1,816kg/yrE 1t
Ebttl. AFA A9 vEedER A7k TSS7F 78.3ton/yr, BODZF 20.4ton/yr, COD7}
128.6ton/yr, TKN©o] 4.6ton/yr 121321 TP7} 980kg/yre] A7#S HATh AFA Y A7t A&
& 78.3ton/yr2 JEREOo, Azt HAE-E 6.53kg/m’—hrZ AP E ST

YA B0f YT FES, HIHLYY, MYULX, NRE, £7|LS

1.ME e 7Y FEARE Y SRS
#e 7 vk AR =dgete] 20034 9€
309k S 3 AR st 4l 2004 4ol Ax=e] oE uEt e AFE
g 9 FAES 59 1299 (point AeAE Eete] SAPAS FA AR
sources) ¥ Y52 AHETY L AR 2 RPN oz ASATH(EAE T, 2004)
gyglon 4 we A 7& Aty A = AFFALYA D FEFATL obd 2dEA
o FFo AYEass olEagk 1 Ao TtAlelH, o9 gAS fslME s o
FHoRRE L FE AR Arded kol ol FE% ne7b A5Aolrh 20059 €
U 549 FAMHOR o]ojx]A] FalT) 1 A G4 F9S 2T 4t FYellA =
olff= AT oY AL 9 AgAA A 9 A AAEE AR BExsds
T 299 FTUHE Qlste] fF odEH] < A sto] Alglgolm oiF-ite] A5 BOD 7]+
HNow A Z71E97] wiolth. welr] 7 o7 1-6mg/LY FEZ Hxdo] Ao

76_st=&X|sta =2, H7HE, M3Z



e oItk (34, 2004). 2%

& SaEH 23 Aol fole] Aol A
g Fi QAauAE Az 99 84 i
Aol o AFBADA atolA

RS wE  glrh webd S FE 20049
39 WARATEoR Ede FIRAY FR
ZAeE fe 4 P dde SIS
sl or, 20059 3E YAIFI oA v
eAd #e, F A5+=7 (stormwater run—

HH e o]t thekst Exjo] @A 2y
© edzdo] b wAe] dX E¥shk= 29

a2 ofrlsir, nlg e A dolst ol T thekdt

o

o
altd
it
oo X
o
bl
>
f
)
N

2 oujsit. egEAe) 299 vt

Al

Ry

S
2 B
Ry
ol
O
oz
i,
)
i

4y of
g o

ro
_O|L
r}‘i_l‘
o
— O
o
b
N o
o
1o
2
19
=
f
B
o

~
o
ﬂ;ﬁ
L ;10
W
X
ol of
N
ES
)
=
32
o
n
ill/

-
B
o
1o
N
N
rlr
ol
—o
>
ol
—o
Ho
mo A m T mr ¥2 1o

= ] s
S 47]a ole] wh the] nlHedEA
SR fFEA712 (3] 5, 2004a, 2004b,
2004c). Wb & A= o#st EX|o]g W
sh, S e A B THse e 9 E
T 3 FEATS gttt gholrh
st 2 dAFe A FF AFZX(retention
basin) 8] 7AHAE WA o HHeAEHS]

& Agstaa golw, 1 A%

2. 917 % X% X A7 HRY

2.1 W AR 9 EX ol E 54

B Ao pHelel AL AIEA 7
A AAeelm, S D EAle) 915
QehAee] BAe wAs R eyew
U 5 gl ¥ ATAeel ATt e &
YA Aol § ARG Avium, AANLE

A7} 50.3%% 7F we HEo 2x)Ea 9l

SEAEEGAT 24%% TS AHASkaL St
53] F3AAEEA FeA Er W T F
EAA| o] 22.0%% Aol S AAStAL Q=
Aoz yehuth 1da 3Y 5 mHT0

—

0.4%= AF=o] rt Ak AF-4F

Al 12 =%, TS, 7IEPIA, A5
ARSI Az, ARE T Az, 98707
s Az, sk Ax g 7E 53 5o Al
2ol AHAshz WAl 72.5%= o

Astar Qlem, A 9 sEkA Y
a8l3 7NERt 2.2%% AASAL Sl HOE
ERRLTE

rlo

2.2 dBAGAA Y HHeHdEZ B
84

200450 SAN-olM EgE B edd
Ty el sk, A He A
A0 A vdeded Ads A% Avx A
ol o3t Ha Qv Vel T AfE
A A =T rAls SABIARE v

5 =

2L
o
)
T
ol
ol

Gk ek 2 A Sl AEoR =9
ol A&H= niedEd #ed Az A
Ao A7 olE HojFazt gt

AnkH o e ze] ATy Fells A
Al B A 0] v sk, A Bk
Az #9A tFe] wHeA=dEs

Journal of Korean Wetlands Society, Vol.7, No.37



2
i
2
T
£
24
2
)
o
24

FFol S7kekA ol Astel gt o Had oAske] v

Axdel TEEE e vkt FF v deded Ae g AfE S8kl AFA £
Hesdgdo] oA HH, ojgst edEde FA YA THoE st dv ad
A AR YA Ak web A Ao 2 AT daks A8 Y wgE SR
A AFAA w2 wHedwd f5 B4 s A
ol§ T s AT Y 2P InkE &
o mdedeEd §& Aodore] WEE o 3 XI|FYQ NEE YU FLSEL NE
st X2 5387 LB

A Bl mA e 2o el 94
A BEFFE 94 S5k AR AR 2 e el e sl AEA
A RS o} JogErD Ay U eAFFRAY FFH ABE HAHA
x| elo] mAlR AuE Ao poeozae v HHLAY w7l Aot o71M wid
108714 Z7kebs= v Ade)] A5 AL 2 A AT o5 Ay W = S flstked]

Astz FEHE ke

1 4 7
BuEa glom, % 12 I S dehia 3l 7+ 2 HgE ou)glit} o]y 3k njF ey
THASCE, 1998). L gmeln olREld W FehH o Tjok
2t MR AF BESFO Sk vy TR

HE AT F QUrh 1 FoAAME 7dE
E4 Hslgko]l H3lo] sk AuHAlS Ko = 2% &2 @ (flow control)
L

B3| 5 T8 &5 o, 1EEA vHed=d A
=

[ez]
A=}
T gtk e R BELEu uH e

=4
= 79 AulEstA =, 2ue] =% =

=
sl s 27 9 gageeld av Ay, 19
F5 S7hs 1.7-2.0W9 nHedEd FES of AejA BE 9 g 9 A9 {FE57E Al
YOo7)= Aox et Ith(Schueler, 1994). € To® Q°oF H F qrk olfF HxE 94

olgidt Ayg B ul D A AuA] % 371 Qe AR 2 AT 542 D FielA
A ¢ky S o] v edEd fE9 F = 7Fee 1Rl i edEds AT 2
Al ZA QI FAle] e v e =4 Hat N5 S5ATER wAlste] A ]staxtgl
FS T/ Flog ddkEn) meld 2 Ay WA A AL 9 5 ARRY] 9=
v DEw AdA AN njdedd dEet A Aglas s At} sk

B 1. EX|0|E H0| ME ZFREY 7t ATAH

o LY NHHZ XotaEe ALREY
T = mm(%) mm(%) mm(%) mm(%)
= DAe: 515(100) 342(66.5) 155(30) 18(83.5)
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(ZX): Schueler, T.R. (1994). Watershed protection technigues: a quarterly bulletin on urban watershed
restoration and protection tools, Center for Watershed Protection, Silver Spring.
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% 62 D =AE] ARIEAIY EAo]gol wt 4 S 3 79 o] AT AAE Al
2 At vHedEd §F Fis dEhx = Tt AFEE FYEHE vHedE4Y
UTE EXo] g d3te AW, A 12} AxH ok TSS7F 97.89ton/yr, BOD7} 25.55
9l FHARle] guzE A2l 36.5% AHAs) ton/yr, COD7} 160.71ton/yr, TKN®] 5.7ton
T, =2 9 ¥Ax|Sdo] HAQ 39.45 2H|E} /yr 283 TP7} 1.2ton/yro& JeR} Qi)
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BOD7} 5%, COD7} 10%, TKNe] 10% 1] aL COD® 7% 128.57ton/yr, TKNS 7%
TP7} 10%9] &4 7AaL Ut o] A & 4.6ton/yr 18]31 TP 79 980kg/yre] A%
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JHLJ;;LE@ 36.5 | 828,998.5 635,841 222.5 22.8 127.7 2,225.5 11,138.2
=
X | _ 8% % 12.7 | 289,291.9 | 221,886 34.6 2.7 22.5 4,151.5 | 217.5
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J|E 0.18 0.08 0.17 12.67 6.07
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